The respiration of Meloidogyne-induced galls in tomato roots grown both in water cultures and soil has been measured and compared with adjacent root tissues and uninfected roots of similar age at three different stages of the nematode's life cycle.
The histochemistry and ultrastructure of the giant cells induced in the roots of plants by members of the genus Meloidogyne have recently been investigated (Bird, 1961) . These studies have shown that one effect the nematode has on the giant cells, which it initiates and on which it feeds, is stimulation of protein synthesis. The rate of this protein synthesis is correlated with the growth of the nematode, consequently the gall contains more protein and nucleic acid than normal similarly located root tissue; in fact a two-fold increase has been reported (Owens & Novotny, 1960 ) . Because of such pronounced synthetic activity, it would be reasonable to consider that the respiration of these galls, which contain both nematodes and giant cells, would be greater than the respiration of the adjacent root or uninfected roots of a similar age, and a three-fold increase in the rate of respiration of gall tissue over normal root has been reported in a study of Meloidogyne-induced galls of cucumber roots (Myuge, 1956 a and b ) . The infected plants in these experiments were presumably grown in soil and the nematodes were probably not of uniform age but these aspects were not discussed.
Preliminary experiments were carried out (Bird & Scott, in litt.) with Meloidogyne javanica (Treub) individuals of similar age grown on tomato roots in water culture and harvested soon after moulting had been completed and before egg production had started. The results showed that the oxygen consumption of both uninfected roots and roots adjacent to galls was slightly higher than that of the gall itself, despite the greater protein content of the latter.
Because of the great differences between these results and those of Myuge, these experiments have been repeated at different stages in the life cycle of the nematode using plants grown in soil and in water culture.
MATERIALS AND METHODS
All seeds for the water culture experiments came from a single susceptible tomato plant of the Pan America variety. They were sterilized, washed, germinated and infected as previously described (Bird, 1959) . The seedlings were exposed to infection for two days in "perlite" before being removed, washed in distilled water and set up in water cultures on half strength nutrient (Bird, 1960 ) . Infection and growth of the plants took place in a cooled glass house at temperatures which fluctuated evenly between 17° C and 39° C. The soil grown material was exposed to similar environmental conditions and the soil used was autoclaved potting compost.
Plants grown in water cultures were harvested at two stages, the first during moulting of the nematodes and the second during the post-moult phase of rapid growth before egg laying had started. These stages were established by staining several random samples with standard cotton blue-lactophenol. The material grown in soil consisted of older nematodes, all of which had egg masses. Single galls, adjacent root tissues, and uninfected roots of similar age were rinsed in distilled water, cut from the root system and washed in 0.05 M KH2P04.
Oxygen consumption and carbon dioxide output were measured manometrically at 30° C using Warburg's direct method (Umbreit, Burris & Stauffer, 1957) . All respiration studies were made using a weighed amount of tissue ( 55-359 mg fresh weight of material grown in water culture, 174-589 mg fresh weight of material grown in soil) suspended in 2 ml 0.05 M KH2P04. After measurement of oxygen consumption the tissue was collected, washed with distilled water and used for dry weight or determinations of protein and nucleic acid nitrogen.
Combined protein and nucleic acid nitrogen was estimated by the method of J. Jones (in litt.) as described by Scott (1961) . The tissue was homogenised at 4° C in 3% trichloroacetic acid, centrifuged and washed successively in 5 % trichloroacetic acid, ethanol, boiling ethanol, boiling ethanol : ether ( 3 : 1 ) and boiling ether. The dried residue was digested with sulphuric acid. The optical density of the solutions was read at 570 mp after treatment with ninhydrin reagent (Moore & Stein, 1954) and comparison made with a calibration curve obtained from a similarly treated ammonium sulphate solution.
The cross sectional areas, in sqp, of nematodes dissected out at the two water culture harvests, were obtained by methods described previously (Bird, 1959 and 1960) .
Galls obtained from both water culture harvests were fixed in Carnoy's fluid and dehydrated, embedded in wax and sectioned as previously described (Bird, 1961 ) . This material was stained with gallocyanin (Einarson, 1951 ) .
RESULTS
In the first water culture harvest, two-thirds of the nematodes dissected from galls were moulting and the remainder were approaching this stage. The average
